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SLC29A3 gene
solute carrier family 29 member 3

Normal Function

The SLC29A3 gene provides instructions for making a protein called equilibrative
nucleoside transporter 3 (ENT3). ENT3 belongs to a family of proteins that transport
molecules called nucleosides in cells. With chemical modification, nucleosides become
the building blocks of DNA, its chemical cousin RNA, and molecules such as ATP and
GTP, which serve as energy sources in the cell. Molecules derived from nucleosides
play an important role in many functions throughout the body.

ENT3 is found in the membranes surrounding cell structures known as lysosomes
and mitochondria. Lysosomes are compartments within the cell that use digestive
enzymes to break down large molecules into smaller ones that can be reused by cells.
Researchers believe that ENT3 transports nucleosides generated by the breakdown of
DNA and RNA out of lysosomes into the cell so they can be reused.

Mitochondria are structures within cells that convert the energy from food into a form
that cells can use. While most DNA is packaged in chromosomes within the nucleus,
mitochondria also have a small amount of their own DNA (called mitochondrial DNA).
Researchers believe that the ENT3 protein in mitochondrial membranes helps transport
nucleosides into mitochondria; the nucleosides can then be used for the formation or
repair of mitochondrial DNA and RNA, which are essential for proper functioning of the
structures.

Health Conditions Related to Genetic Changes

histiocytosis-lymphadenopathy plus syndrome

Mutations in the SLC29A3 gene cause histiocytosis-lymphadenopathy plus
syndrome, which is a group of conditions with overlapping signs and symptoms that
affect many parts of the body. A feature common to the disorders in this spectrum
is histiocytosis, which is the overgrowth of immune system cells called histiocytes.
These cells abnormally accumulate in tissues, often in the lymph nodes of the
neck. Buildup of these cells in the lymph nodes causes swelling of the lymph nodes
(lymphadenopathy). Other features can include unusually dark (hyperpigmented) skin
patches with excessive hair growth (hypertrichosis), diabetes, and hearing loss.

The SLC29A3 gene mutations involved in this spectrum of disorders reduce or
eliminate the activity of the ENT3 protein. Researchers are unsure how loss of ENT3
activity causes histiocytosis and other features of histiocytosis-lymphadenopathy plus
syndrome. They speculate that the resulting impairment of nucleoside transport leads



to a buildup of nucleosides in lysosomes and possibly in other cellular structures.
The excess nucleosides may be damaging to cell function. A lack of ENT3 activity
can also lead to a reduction in the amount of nucleosides in mitochondria. This
nucleoside shortage could impair cellular energy production, which would impact
many body systems. It is unclear how SLC29A3 gene mutations cause different
patterns of signs and symptoms, even within the same family.

Chromosomal Location

Cytogenetic Location: 10q22.1, which is the long (q) arm of chromosome 10 at position
22.1

Molecular Location: base pairs 71,319,253 to 71,363,390 on chromosome 10 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• ENT3

• equilibrative nucleoside transporter 3

• FLJ11160

• HCLAP

• HJCD

• PHID

• solute carrier family 29 (equilibrative nucleoside transporter), member 3

• solute carrier family 29 (nucleoside transporters), member 3
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https://www.ncbi.nlm.nih.gov/gene/55315
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Biochemistry (fifth edition, 2002): Nucleotides Are the Monomeric Units of Nucleic
Acids
https://www.ncbi.nlm.nih.gov/books/NBK22490/#A629

• Molecular Cell Biology (fourth edition, 2000): Structure of Nucleic Acids
https://www.ncbi.nlm.nih.gov/books/NBK21514/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SLC29A3%5BTIAB%5D
%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena
%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+1800+days%22%5Bdp%5D

OMIM

• SOLUTE CARRIER FAMILY 29 (NUCLEOSIDE TRANSPORTER), MEMBER 3:
SLC29A3
http://omim.org/entry/612373

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_SLC29A3.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=SLC29A3%5Bgene%5D

• HGNC Gene Family: Solute carriers
http://www.genenames.org/cgi-bin/genefamilies/set/752

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=23096

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/55315

• UniProt
http://www.uniprot.org/uniprot/Q9BZD2

page 3

https://www.ncbi.nlm.nih.gov/books/NBK22490/#A629
https://www.ncbi.nlm.nih.gov/books/NBK21514/
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SLC29A3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SLC29A3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SLC29A3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SLC29A3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
http://omim.org/entry/612373
http://atlasgeneticsoncology.org/Genes/GC_SLC29A3.html
https://www.ncbi.nlm.nih.gov/clinvar?term=SLC29A3%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/752
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=23096
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=23096
https://www.ncbi.nlm.nih.gov/gene/55315
http://www.uniprot.org/uniprot/Q9BZD2


Sources for This Summary

• Baldwin SA, Yao SY, Hyde RJ, Ng AM, Foppolo S, Barnes K, Ritzel MW, Cass CE, Young JD.
Functional characterization of novel human and mouse equilibrative nucleoside transporters
(hENT3 and mENT3) located in intracellular membranes. J Biol Chem. 2005 Apr 22;280(16):
15880-7. Epub 2005 Feb 8.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/15701636

• Govindarajan R, Leung GP, Zhou M, Tse CM, Wang J, Unadkat JD. Facilitated mitochondrial import
of antiviral and anticancer nucleoside drugs by human equilibrative nucleoside transporter-3. Am J
Physiol Gastrointest Liver Physiol. 2009 Apr;296(4):G910-22. doi: 10.1152/ajpgi.90672.2008. Epub
2009 Jan 22.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/19164483
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2670673/

• Hsu CL, Lin W, Seshasayee D, Chen YH, Ding X, Lin Z, Suto E, Huang Z, Lee WP, Park H, Xu M,
Sun M, Rangell L, Lutman JL, Ulufatu S, Stefanich E, Chalouni C, Sagolla M, Diehl L, Fielder P,
Dean B, Balazs M, Martin F. Equilibrative nucleoside transporter 3 deficiency perturbs lysosome
function and macrophage homeostasis. Science. 2012 Jan 6;335(6064):89-92. doi: 10.1126/
science.1213682. Epub 2011 Dec 15.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22174130

• Kang N, Jun AH, Bhutia YD, Kannan N, Unadkat JD, Govindarajan R. Human equilibrative
nucleoside transporter-3 (hENT3) spectrum disorder mutations impair nucleoside transport,
protein localization, and stability. J Biol Chem. 2010 Sep 3;285(36):28343-52. doi: 10.1074/
jbc.M110.109199. Epub 2010 Jul 1.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20595384
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2934698/

• Morgan NV, Morris MR, Cangul H, Gleeson D, Straatman-Iwanowska A, Davies N, Keenan S,
Pasha S, Rahman F, Gentle D, Vreeswijk MP, Devilee P, Knowles MA, Ceylaner S, Trembath RC,
Dalence C, Kismet E, Köseoglu V, Rossbach HC, Gissen P, Tannahill D, Maher ER. Mutations in
SLC29A3, encoding an equilibrative nucleoside transporter ENT3, cause a familial histiocytosis
syndrome (Faisalabad histiocytosis) and familial Rosai-Dorfman disease. PLoS Genet. 2010 Feb 5;
6(2):e1000833. doi: 10.1371/journal.pgen.1000833.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20140240
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2816679/

• OMIM: SOLUTE CARRIER FAMILY 29 (NUCLEOSIDE TRANSPORTER), MEMBER 3: SLC29A3
http://omim.org/entry/612373

• Young JD, Yao SY, Baldwin JM, Cass CE, Baldwin SA. The human concentrative and equilibrative
nucleoside transporter families, SLC28 and SLC29. Mol Aspects Med. 2013 Apr-Jun;34(2-3):
529-47. doi: 10.1016/j.mam.2012.05.007. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23506887

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/SLC29A3

Reviewed: December 2014
Published: March 21, 2017

page 4

https://www.ncbi.nlm.nih.gov/pubmed/15701636
https://www.ncbi.nlm.nih.gov/pubmed/19164483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2670673/
https://www.ncbi.nlm.nih.gov/pubmed/22174130
https://www.ncbi.nlm.nih.gov/pubmed/20595384
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2934698/
https://www.ncbi.nlm.nih.gov/pubmed/20140240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2816679/
http://omim.org/entry/612373
https://www.ncbi.nlm.nih.gov/pubmed/23506887
https://ghr.nlm.nih.gov/gene/SLC29A3


Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 5


